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Abstract: PROBLEM TO BE SOLVED: To provide a method for preventing non- 
conforming devices from being manufactured due to pattern misalignment in 
manufacturing a semiconductor device to form a buried interconnection using a 
dual-damascene method. 

SOLUTION: A diffusion prevention insulating film 64 and a low dielectric insulating 
film 66 are formed on a copper layer 62 and three hard mask layers 68, 70 and 72 
having different etching rates are formed thereon. The mask 68 is exposed by patterning 
the mask 72 and by etching a top portion of a through-hole 84, then the through-hole 84 
is opened with the mask 70 until the insulating film 64 is exposed after removing only 
the mask 72 overlying a trench with an interconnection 86 and fixing the position, 
sequentially the opening is completed by etching the masks 70, 68 and the low dielectric 
insulating film 66 in the trench with the interconnect portion and by etching the 
diffusion prevention insulating film 64 at the bottom of the through-hole. A Ta barrier 
metal layer 88 is formed, a copper layer 90 is deposited thereon, and the top surface 
thereof is polished, then a via plug 94 is formed. 
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5 i C^64^x.yf>^UTi(7)Cui6 2&mih 

/1/8 4 Sr&SPi-So ?xyh 
*]«Srtr 5o #^ 04 (k) /<U^r> 
Ztvmt VXm^S 0 nmCOT af8 8^^/^*^ 
8 4AVEMHK8 6 <DM, ftt/KP-S i Ni7 2 Jil^ 

fiSJKU Cu'>- h*x'<v*mz&<oxmmi 0 

OnmOCuI^J-tt, «6o#Si:«J:otIS8 0 
OnmOCul^ta^^ 9 0 0 nmCOC ui 9 

0?rTal8 8ll:Mt^ ft^T, no^^/U— > 
y U &»B»lt LfcCMPfel:iot, Cul9 

0 , #CV ^T'T a!88 IT, P - S i NK 

7 2^Itti^«i:*l:, _Ufiaift9 2^ _bgia^9 

2 <t rmsm 62 1 zmm-rz vr-?? ?9 4 

[0 0 3 2] gMMffi^l 2 

IHft»»^SiJO«-CfcoT, 15 (a) (c) , 1 

6 (d) frb (f) , 07 (g) t>*b (i) , 08 
(j) frh (1) , M19 (m) frh (o) 14. -til 



(7) 



%fffi 2002-43419 



1-. 

[0 0 3 3] $fe1\ 0 5 ( a ) Kl5*f t 0 \Z % TJf K/H 
tU»J«ShfcCuil0 2±t» /7X-7CVDS 
tIctoT^Jl5 OnmOP-S iCll04 «rj*BIU 
ftV^-C* 1 OJimtttHBfc bTiJ?3 0 0 nm<Dm 1 
Low~k|106»U JEM, T^X^CVDft 
i::J;oTiJ¥5 0 nmcDP- S i 0 2 il 0 8 Srf&i 
U ft^t!2 (DiWIfeilii: ttif3 0 0 nmWL 
ow-klllOS:Mt5o 3Elw % ^X^CVDft 
CioT, ^ft^Jx, iff 5 0 nmCO, P-S iCll 
12. P-Si0 2 ill4, RtfP-S i Nil 1 6 
Sr. Hi*, jftffltU by^U'/^K^^^^Mt 
5« *«fc»JI«t?ri, S2(DLow-kll08(t 
Il(73Low-k|106 ^CLow-kit*o 
T. «itfy«>^?*^^S i LK<D£ ?te#mtfV t 
-3H£fflbT^5 0 P-S i 0 2 ll 0 8 11, IE 

So 

[0 0 3 4] ^^T% 0 5 (b) iC^-Tct 9 Id, P-S 
i NBtl 1 6±\Z, iJ?l 0 0 nm£0$l(OARCll 
1 8&J*J«bfc:gL il¥4 0 0nmO7^- h l/^ hi 
£fiS;ib, ftv^-e^/i^— *— ■ — ^*:*-f"S3ii/ 

t 1 2 0$rttv\ ^oxs/fy^i:tTC 4 F 8 i: 
COi0 3 tArt^a^Srttot, 05 (c) K 
^-TJ: 51-, ilOARCJBl 18, P-Si Nil 1 
6MP-S i0 2 ll HSrxyfy^Ut, P-S 

i en i 2 zmmz^tzx^—*—^ tmcmn'&<D 

% 1 <7>BBPpP 1 22?:P~SiCJgll 2±\zm^-t 

[0 0 3 5] #cl*-C\ 0 2 y7X-77>r»^l:±o 
T. 06 (d) IC^-TJ: =-yf-lf7*r*9 1 2 0 

SlFH^ARCgl 1 8^i*LX, P-SiNll 

1 6£g££iS£-£3 0 m\^X. 06 (e) fc5H-£5fc:* 
P-S i Nttl 1 6±l-iJ?l 0 0 nm^2^ARC 
Dtl 2 4^1ixrin^l 2 2*«*, JEd. iJ?4 
0 0 nm<7):7* h 1/^7 h§l 26 ^l2^)ARCll 

2 4 Jbtr^ii-^ 0 7^-M/^hIl2 6^ 
^--y^LT, 0 6 (f) fcS+±5fc* ±SiEISffl 
^iB*U»^# — ^Sr*i-5^y9"^^^^ 1 2 6 ASr 
«t5 0 0 6 (f) -Ctt, *3BWoS**Sr*i-fc 

[0 0 3 6] SCV^-C. lyf ^^^^ 1 2 6A^ 
V\ ^oxyfy^tLtC 4 F B tCOi0 2 t 
Ar ^g^^^ftot, 07 (g) 1-^1" ct 9^, 
I20ARC11 2 4, P-S i Nil 1 6Srx y 



^-y^bX, Il^PSl 2 2^»iibfc*2(OMP 
ffil 27SP-S iOoRl 1 4±tCjf^-f^) 0 

-e, Oz^x^r^/^^siaot, 07 (h) k 
-s i Nil 1 6 srimss-frSo m^x. 07 ( i ) tc 

^■fJ:5tC P-Si0 2 ill4?;x 7 fy^^ 
tU ^ox>>fy^^HTC 4 F 8 tCOt0 2 
iArt^Wtttot, P-SiCill 
2Sr^y^^^bT. !2(OLow~kll 105rSfcb 
£-t!:<5o x y fymiUN 2 i:H 2 t(OiS 
^Xf^^rttoT, |2WLow-kil 1 O^^V 
^tt, P-S i O z il 0 8£rBfcB$-£5*->'W 2 
8SrPPi-^ 0 

[0 0 3 7] M^T, 0 8 (j) \Z?jk1-£o\Z^ P-S 
i Nil 1 6 *^y^if^*9 t U ^ox^f 

UC 4 F 8 t COcbO. £ A r k<D&&jf*i: 
f£oT, P-S iOoIl 1 4S:xyfy^t 

t\ P-s i cii l 2£gffi£-£6£*l;: % p-s i 

O 2 »10 8S:xyf^lt, IlOLow-kil 

0 6£rgLB£-fr5o 08 (k) ic^-TJ: IE 
\z % P - S i Nil 1 6 Sr^y^v^-^^^ <t b, 

T. P-SiClll2M$2(OLow-kill0 
Jrx^fy^tt, ±HE»fflOEI»*l 3 OSrflgfifc-f- 
'5 0 r<£>Bt* P-S i Ooll 0 8lixyf h> 

'<mt isxmm-tZo mmz s n^Low-kiio 

6^x 7 fy/U 4 P-S i Cil 0 4 £fg[±i£-t>:5 
«3<OBSPgSl 3 2ASrBBPi"5o P-SiO 
2 gi08^ 7 fy^^^U ^oc 4 F 8 ic 

Ot0 2 tAri(OiS^iffiot, 08 (I) \Z^ 
ti?t-> P-SiC«104S:xyfy/fCTi^ 
CuilO 2 4rKffl§i^5^/i-— 3 2£rP*fjp-f- 

[0 0 3 8] 0 9 (m) <£ 3 

bTii?5 0 nm<DT a Jf 1 3 4 

/n 3 2St^ffi^?f i 3 4co^, itmzp-s i Nil 

1 6±«Ht^)o 09 (n) t^l-J: 9 13, C 
u^-K^y^SlciotWl 0 0 nm<DCu/l£ 
*t«Sii\ i6otffi^J:otB¥8 0 0 nm^Cul^ 

tttf- 9 0 0 nm(DC uJf 1 3 6 £T a Jf 1 3 

5ffSS'J£ LfcCMP£i:J:ot, Cull36, 
Tall 34?riS, 0 9 (o) ^ 

ic, P-S i Nil l 6 SrBtiJ ±«E* 

i38k, ±«Ej»'i 3 8 trm%m l 0 2 t 

§t'7X7^1 4 0S:Mtl>, 
[0 0 3 9] S^MMM3 

*t£^ftg<3OHlzS"J<D0iJT-feoT, 010 (a) 
(c) , 011 (d) *>e> (f) . 012 (g) frb 
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(i) , H13 (j) *b (1) , AXtm 1 4 (m) t 
(n) tt, ^n^n, *JtJfc»»«<0*ttK«oTEI» 

h LttlietSitetiSrL o w - kfOT 

fc/*BW-5o £1\ Hio (a) ic«1-J:5fc. TSffi! 

mt UT»J«$ixfcCu»l 4 2±lC, ^y/vCVD 
ffitCioT^i¥5 0 nra(DP-S i Cgl 4 4 «r/£K 
U »CV^SlOJira*6^fcbT^J¥3 0 0nm<7>P 
-Si0 2 ll4 SfcritKU 2fcv^-ejR2<oJWIW6»B! 
t LTli¥3 0 0 nmOL ow-kJf 1 4 8 SrfifeJBt-f" 
5 6 JEt-* /7XtCVDSIi±oT, -t^-Pix* Iff 
50nm<^, P-S1C1150, P-Si0 2 Il5 

2. stfp-s i NBti 5 4*. m*. *«tu 

[0040lftv>t, Bio (b) tc^-TJ: 51-, P- 

S iNll 5 4±H, IJ51 0 0nra(7)Il<Z)ARCf 
1 5 6SrJ*l«bfca, IJ¥4 0 0 nm(D7^ h h 

1 5 8 «H£l\ ^ox^fy^t bTC 4 F 8 
tC0t0 2 iAri0ift^Srffiot, 010 

(c) l^tJ:5l-, |1(7)ARCI156, P-Si 
Nil 5 i0 2 8l5 2S:xs/f^L 

t\ P-S i Cfltl 5 OSrBtiSS-frfc. ^/i— yut 
|^CBBDSco»l<^BBPlFBl 60$:P-SiCil50 

[004 1] o 2 y7X^7yv/y^i:o 
011 (d) tw^f <fc 51-, xyfy^^^ 1 5 
8Mil(OARC|15 6S:l4l-C, P-SiNl 
1 5 4£rgfcB£-£So ^V>T, 011 (e) Iz^k-tJ:? 

P - S i NBt 116 _L^IJ5 1 0 0 n mCDfg 2 CO A 
RCll 6 2S:j*I»LTBBP8Bl 2 2 SrtB*. I 
S4 0 0 nm(D7t F l/^ Ml 6 4 MIt5 0 #C 
7t h i/^ Ml 6 4^-xy^u, 01 

i(f) i-^-rj;^ iMttmnsmm^*-^* 

t«x> y fy^M6 4A?:l^o Si, 01 
1 (f) T% *3BWOSb*Sr*i-fc*^, **.-CEH«» 

[0 0 4 2] &l^T\ ^-/^v^t*^ 1 6 4 A £4$ 
V\ ^ox y f y t 1 1 C 4 F 8 t C O t 0 2 t 
A r <hOjg^;tf*£rffioT. 012 (g) «t 9 

[C, !20ARCgl 6 2. &T/P-S i Nil 54^ 
xyf^^U, I10SP3l60«iU:S2(0 

iap?n65^p-s icii5 2±fc»fig-rs. 

T% Oo^X-v'Tyi/y^Ciot, 012 (h) 
I^i-<t5l-, x^fy^^^i6 4ASr^tt, 
P-S i Nil 5 4£^ft$1i:6o Iftl^T, 012 
(i) \z^-tXo\z^ p-s i0 2 »l5 2S:x7fy 



^^tU 4*oxyfy^tUC 4 F 8 fcC 
Ot0 2 ar ^g^^ffiot, P- S i 

Cll5 0^xyfy/LT, Low-kll48S:I 

[0043] 013 ( j ) t-^-r J: 5 K v P-S 

i Nil 54^x 7 fy^^^t U xyfym 
t LTN 2 tH 2 t^iS^^Sr^ot, P-SiQ 2 
1152, Low-kil 4 8. WP-S iO,Il 
4 6Srxyfy^tt > P-S i Cll 4 4 £rf?ffi£-£* 
£S£3COB§q£B6 6A5rSPt^ iRl^T. 0 13 

(k) \Z^iT^0\Z^ P-SiNll54^x 7 fy^ 
v^^iU ^oxyf>mi:btC 4 F 8 tCO 
i0 2 tArtOK^S:ttot, P-S i CH 5 
0MP-SiC«14 4S:xyf^U, Cull 
4 2SrJjm*-±5^^— ^—^1 6 6Sr»jS;-f5 0 #c 
td x 0 1 3 ( I ) Iw^-Ti o jEl^ P - S i NI 5 

4 6S:xyfy^^^tL, ^oxyfy^^l' 
TN 2 £H 2 ^fi^^otLow~ki 14 8 
^x>yfy^Lt, ±JBEMMIl<aEMBft 1 6 8 

5 0 £<oBS. P-S i0 2 Kl4 6ttx>>fy^h7 

[00 4 4] tfclw, 014 (m) ic^-rj; 5 fc* U ir 
^ ^/l^jg i: LTD? 5 0 nmOT ail 7 0 * 
—JV l 6 6XtfEj»* 1 6 8 Ol, mi\Z P - S i NI 

oTBIJH 0 0 nmOCuI^itS^ tf>o#j£^ £ 
oTll8 0 0nm^Cul*«iJt, tttt" 9 0 0 n 
m(7)CuIl 724:Tail 7 0±MMt5 o iBEV ^ 

|Ij;oT, C uJf 1 7 2 , ft^tT afl70 SrWS, 
^tt, 014 (n) \Z7^irXo\Z^ P-S i Nil 

5 4^It±i^«^(:> ±«E»l7 4i:, ±SEI£ 
1 7 4 tTIESl 4 2 ^Mt5t'7/7^1 7 6 

[0 0 4 5] 

SfcUfcS, h U ^ • K-^^^SSr^J^i" 5 w £ 
J: 9 , »3 0Vn— ^ 1 ^ISSRM^I^x ^> 

»20HP«»*ir«[ofc3Ly^^^^^*rl** 
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[HllHl (a)*b(c) tt, H*»1» 

[0 2] 02 (d) (f> 14, ^H^Jx, 01 
(c) W^T, *lfc«li«f!l«>**lc*o-CB»*:» 

/* u fc m <d igs »f mm t *> s . 

[0 3] 0 3 (g) ( i ) 14, ^riveiV 0 2 

(f) \zm^X, *JS»««lo**lc«o-CEIfc«:» 

[0 4] 0 4 (j) ^fe (1) (4, -tn-Ptt, 03 
(i) fcttv^T, JtNBBfllftl ©*ttfc«-3TE*«r» 

[05] 05 (a) (c) i4. tix^in. mmm. 

[B6] B6 (d) ^5> (f) It ^ix^ix, 0 5 
(c) Icj^T, 3Wfc»li«|2 0*86teao-CBII«:» 
riEb^iBoxafe^Brffiia^fcSo 
[0 7] 0 7 (g) frb ( i ) 14, ^r;Jvm, 0 6 
(f) latter. JOW««l2©*8fetetto-CEIi*:» 

[0 8] 08 (j) #><b (1) 14, -trft-Pix, 0 7 

(i) i^v^r, mi&Mi&&i2<Dj3mc'&^xmm*m 

[09] 09 (in) frh (o) (4, ^ft^FH, 08 
(1) iCg^T, Hl&^0!l2^ffi^oTS^SrJi? 

#LfcK<E>xafeO»fffi0-efc5o 
[H10IB10 (a)H(c)li, -tix«x, HS£ 

»»«3 0^jS^«oTEIftS:«J*Lfc»<0XS»0W 

[0ll]0il (d) frb (f) 14, ^ix^x, 0 1 
0(c) fc«v*T. Jlt£^ftS^J3cD^^oTi£«* 
*rtLfcBI«>xa*©»fBBH-e*>*. 

[01 2] 01 2 (g) frb (i) 14, *r*X^4x, 0 1 

1 (f) Kg^T, »i»ttl«3 0*8fe^teo-CEII* 
»*Lfc»oxa*03KffiH-Cfc*. 

[0131 013 (j) (1) it -^n^ix, 0 1 

2 (i) ic^T, *»«IBfif|3 0*ft^tto-CEII«: 
»*LfcWOXafS©WfBBH-efc*o 

[0 141014 (m) RXf (n) 14, ^Jx^iX, 01 
3(1) IC^T, H«l»»OT3CD*j£^o-CE»S: 

[B15] 015 (a) (c) It -tix-^Jx, 

com l ^>*jfcfcttoTE«*:**LfcBSOXafSOKffi 

0"Cfc5 o 

[0161016 ( d ) i ( e ) 14, ^3x^X, 0 1 5 



(c) Wg^T, **©Kl«*Sl:«otaifc»* 

u^BSoxaft^»fa50-efc^o 

IB171 B17 (f) ^e> (h) 14, ^rix^Mx, Ell 
6 (e) icft^T, «*Oj|(l©*StettoTEI»*r» 

IB18] B18 (a) *>fe (c) 14, -tivPJv 
2 ^JSI^tfotSi^M litioigS^S 

[B191B19 (d) *5> (f) 14, ^rix^ix, 01 

8 (c) lOS^T, 2 0)*Sl:fto TElHSr* 

[02 0] 02 0 (g) (i) 14, -tix-eix, 0 1 

9 (f) fc*r*T, «*0!>IS2O*tt^ttoTEII*r» 

*LfcKoies^«ffi0t-&5o 

[02 1]021 (a) (b) 14, ^rix^x, ^ 

^>mS;Wifffi0T-fc^o 

[02 2] 02 2 (a) £>e> (c) 14, ^H-^iX, 

12 C ujf 

14 P- S i NJg 

1 6 L o w— k J§ 
18 P-Si0 2 l 
20 Il^ARCg 

2 2 7 
2 4 

26 J2<7)ARC1 

2 8 "7* V 1/^ hJ^ 

3 0 

3 2 A A' 

3 2 2fc— 
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3 6 Cui 
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5 2A 5^-/1- 
5 2 

5 4 ±J|EMffloiE«fll 
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6 4 P - S i Cl 
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